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(54) A method of securing a screw 
anchor in masonry 

(5 7) A threaded fastener 10 for 
anchoring embedment into masonry 
structures and particularly into 
masonry structures 24 which 
include relatively hard aggregate is 
inserted with a rotational speed not 
exceeding 250 RPM at torque 
levels not less than 1 50 in. lb. 
(1 700 cmN). The fastener 10 
preferably has a shank with a 
spaced, helical, continuous thread 2 
extending from the entering portion 
1 3 towards the enlarged head 
portion 14 for a substantial portion 
of the length of the shank, the 
helical thread having a V-shaped 
cross-sectional configuration with 
the flanks of the thread intersecting 
at an included angle A, in the range 
of 50 to 65 ; the helical thread 
extending about the shank at a lead 
angle A, in the range of 6' to 8.5 
and the ratio of bore 
diameter/thread crest diameter 
being substantially 0.9 to 1. 
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A method of securing a screw anchor In masonry 



5 |HSt^w- 

15 While anchors and meth H * 3.902.399 

-MB 

25 m^** ^ a -oue 

-JKT^ *-» »*— a method in accordance „ , his jnvemion ^ these 

Figure 3, s a view similar to Fig. 2 b« w Xan M," f„ f Y °' the anchor and bore; and 
A preferred form of anchor for use wrth m e wesen. "! °. emb ° di ™"t of the anchor 
l«« Sh 1. Wn in Fi9 - 1 is a ,hr «ded fastener 10 haJin T *"* be de «*°ed. The 
least one thread 12 formed thereon. The thrld as w^"^ ^'^ Sha " k Wh ' Ch inC,Udes a » 
prede terrnined he|ix included anole ^^ ?°T h,er hefein ' is crea,ed with a 

4* £ . 9 a « ?eSt diarne,er * Predetermined Jalue 9 )L ? d ,nc,udes a sharp pointed crest 16 
45 fastener 10 is the formation of a ^^ofoZ^J'V^ ,n ,he me,hod °' securing the 
aggregate concrete or masonry strucWe 24 tE^T"? " mmetet in a re,a,iv «>V hard 9 
b^Mdnenbetf in detail later heVein bm i should^ufff- T^ 8 l" d dimen *™* of the system will 
designed to ,n some way clamping o xlngry assoc^ 6 ! V. ,h8t ,he Sys,em is uWmwhT 
Th 89 ,? re9a,e concrete structure 24 9 V assoc,a,e a *«"» or attachment device 28 to the 

which should be in the range of 50* to 6 V \a/ ?k !i • 2 9 e ' shown ,n the drawings as A 

so small, and the 
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A further important parameter in the design of the is the thread helix or lead anole which is 

fhHnoe f^th^K V h h3 , S bCen f ° Und that tWs an9 ' e A ' shouId b * ^ the ranS £ to V 
This range for the helix angle parameter has been found to be sufficient in the hard aoareoat* ' 
matenal, ,t has further been found that if the helix angle is smaller than 6« the ZtXas a 

mav b^bl e T 0 T ^ 1 ^ thre3dS Cfeated 10 the ^ Eve " th0u 9" *• taSn^St - 
may be able to penetrate the concrete or masonry, the combined rotative or axial forces of the 
fastener on the concrete may create excessive pressures on the thread to™Jdto\r££^ 
causing the internal thread to crumble, and eliminate the threaded engagemen "S^Mif 

10 £££ no?l;^ ate : than 8 f" the torque ,o embed tne fast * n " * *• L 

thr a nchor commerc,al apphcating equipment and could possibly lead to torsional failureof 

hofdTnhJrH^nnrr' ? ,atio ? shi P' } n ■ ***** designed to enable an anchor to penetrate and 
hold in hard aggregate matenal. is the extent of penetration of the crest 1 6 of the thread 1 2 of 
1 <5 h« hflnT* A .P art » cu ' ar :f a i ionshi P be tween the crest diameter D. and the bore diameter D 2 
1 5 has been found to be highly desirable in conjunction with the above two parameters, namely 
the mcluded angle of the thread and the helix angle. It has been found that if the depth of 
engagement d shown in Fig. 2 is substantially 0.05 times 0, (crest diameter) then the 
combination effect of the unique relationship of the specific parameters "d" 0, D, A and A 
on k ♦ n °» Y ? e T''\ the tnreaded fastenef *> be engaged tightly within the hard aggregate walls 
20 but will permit the fastener to be driven without mutilation or harm to either the concrete 

structure or to the threads. While it may appear that a much greater engagement is required for 
maximizing the effectiveness of the fastening system, it must be understood that such a 
maximum depth of engagement may not at all be feasible or practical, since it is to be 
accomplished using relatively standard thread engagement techniques which may require 
25 abnormally high torque. Thus it has been determined that the penetration value of 0 05 times 
D t provides a reliable completed fastening system within the requirements of presently available 
materials for fasteners and applicating machine technology. It should thus become apparent that 
the fastening system is desirably designed so that the bore diameter D 2 is substantially 0 9 
times the value of the crest diameter D,. 
30 A further parameter of the system which has been found to be important is the number of 
pitches of threads that are embedded in the concrete, i.e.. essentially the axial penetration of the 
threaded shank into the bore. It has been found that at least 6 pitches of such an embedded 
thread in a system designed with the above parameters is desirable to provide acceptable pull- 
out strength of the anchor. 
35 The threads per unit length design parameter, while related to the lead angle A,, is also 

included in specific examples of fastening systems designed in accordance with this invention. It 
has been found that the optimum threads per unit length value, as well as the helix angle value, 
decrease as the nominal diameter of the fastener increases. 

Specific examples of fastening systems for use with this invention are as follows: 



V7/32 inch (0,210 inch. 0.5^ ™» Nominal anchor 
Crest diameter 0.210 inch (0.533 cm) 
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Helix angle 
Depth of thread engagement 
Threads per inch 
Thread included angle 



1/4 inch (0.250 inch; 0.635 cm) 
Crest diameter 
Helix angle 

Depth of thread engagement 
Threads per inch 
Thread included angle 



7.8° 

0.01 inch (0.025 
11 (4.3 per cm) 
60° 



a) 



Nominal anchor diameter 
0.250 inch (0.635 cm) 
7.25° 

0.0125 inch (0.032 cm) 

10 (3.95 per cm) 

60° 
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5/16 inch (0.313 inch; 0.795 cm) 
Crest diameter 
Helix angle 

Depth of thread engagement 
Threads per inch 
Thread included angle 



Nominal anchor diameter 
0.313 inch (0.795 cm) 
7.20° 

0.016 inch (0.041 cm) 

8 (3.15 per cm) 

55° 
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3/8 inch (0.375 inch; 0.952 cm) 
Crest diameter 
Helix angle 

Depth of thread engagement 
Threads per inch 
Thread included angle 



Nominal anchor diameter 
0.375 inch (0.952 cm) 
6.9° 

0.020 inch (0.051 cm) 

7 (.2.75 per cm) 

55° 



The reasons for the unique effective relationships between the parameters noted above are not 
entirely known, but it is believed that it is a combination of the parameters to provide the 
optimum surface engagement between the threads and the masonry or concrete without 
50 substantially increasing the torque requirements and maximizing the pull-out strength of the 
complete joint. 

The root diameter D 3 must also be a part of the complete dimensioning of the system, and it 
has been determined that a relationship between crest diameter D, and the root diameter D 3 
should be such that D 3 is substantially 0.75 times D, to provide the necessary space between 

55 the threaded fastener 10 and the walls of the concrete bore 26. The dust or debris 30 

developed during the embedment of the fastener also creates an important ingredient in the 
fastening system, and the distance between the root diameter D 3 and the bore diameter D 2 must 
be designed to collect the dust and to provide a sufficient amount of compaction of the dust 
which acts as a secondary frictional securement force within the system. 

60 The method of installing such fasteners in hard aggregate masonry also includes controlling 
the rotational speed and torque applied to the anchor whilst it is screwed into the bore. Typical 
rotational speeds of equipment generally used in the driving threaded fasteners or in hammer 
dnlls.are m.the neighbourhood of 1500 RPM. It has been found that when anchors are driven 
at speeds and torques which would be considered in the art as low speeds and high torques, for 

65 example at a rotational speed not exceeding 250 RPM in conjunction with torque generally not 
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